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1
RECORDING DEFECTS ON A HARD DRIVE

FIELD

The present invention generally relates to hard drive manu- >
facturing, and in particular, relates to the recording of defects
on hard drives.

BACKGROUND
10
In the manufacture of a hard drive, data sectors on a disk of
the hard drive may be scanned for defects. These defects may
be recorded as entries 1n a defect log stored on the disk. The
entries 1n the defect log may provide an indication of which
data sectors are defects and therefore may not be used for
storage. If the defect log becomes full from recording the
defects, then the entire disk 1s considered a failure and not
suitable for use. However, the disk may have remaining data
sectors that have not been scanned for defects but are other- ,,
wise suitable for use. It would therefore be advantageous to
salvage these remaining data sectors for use.

15

SUMMARY

25
A method for recording defects on a hard drive 1s provided.

The method includes mapping a plurality of primary win-
dows. Each primary window contains a respective plurality of
data sectors on a disk of a hard drive. Each of the respective
plurality of data sectors contains at least one defect. The 30
method includes recording a location of each primary win-
dow 1n a defect log of the disk, and mapping a plurality of
secondary windows 11 recording the location of each primary
window fails. Each secondary window contains a respective
plurality of data sectors containing at least one defect. The 35
number of data sectors contained in each of the plurality of
primary windows 1s different from the number of data sectors
contained 1n each of the plurality of secondary windows. The

method includes recording a location of each secondary win-
dow 1n the defect log of the disk. 40

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are mcluded to pro-
vide further understanding of the subject technology and are 45
incorporated in and constitute a part of this specification,
illustrate aspects of the subject technology and together with
the description serve to explain the principles of the subject
technology.

FI1G. 1 illustrates a method for recording defects on a hard 50
drive, 1n accordance with various aspects of the subject tech-
nology.

FIGS. 2A and 2B illustrate an example of mapping a defect
using a primary window compared to mapping the defect
using a secondary window, in accordance with various 55
aspects of the subject technology.

FIGS. 3A and 3B illustrate an example of mapping defects
using primary windows compared to mapping the defects
using a secondary window, in accordance with various
aspects of the subject technology. 60

FIGS. 4A and 4B 1llustrate an example of mapping defects
using primary windows compared to mapping the defects
using a secondary window, in accordance with various
aspects of the subject technology.

FIG. 5 1s a block diagram illustrating components of a 65
controller, 1n accordance with various aspects of the subject
technology.

2
DETAILED DESCRIPTION

In the following detailed description, numerous specific
details are set forth to provide a tull understanding of the
subject technology. It will be apparent, however, to one ordi-
narily skilled in the art that the subject technology may be
practiced without some of these specific details. In certain
instances, well-known structures and techniques have not
been shown 1n detail so as not to obscure the subject technol-
0gy.

When data sectors on a disk of a hard drive are scanned for
defects, windows are used to map the defects and their sur-
rounding data sectors. The locations of these windows may
then be recorded as entries 1n a defect log stored on the disk to
ensure that the defects are not accidentally written to and/or
read from. Thus, data sectors that are covered by the windows
are not used for storage. These windows may be defined based
on parameters that specily a size for each window. For
example, the size of a window may be 1dentified by a number
of tracks and a number of wedges of the disk covered by the
window.

When the location of a window 1s recorded in the defect
log, each track covered by the window 1s treated as a separate
entry. Thus, the size of each window (e.g., specifically the
number of tracks covered by the window) dictates how many
entries may be stored in the defect log, which can only store
a finite number of entries. If the defect log becomes full from
recording the locations of the windows, then the disk on
which the defect log 1s stored 1s considered a failure and not
suitable for use. In such a situation, the head corresponding to
the disk 1s typically depopulated, thereby rendering the entire
disk unusable despite the fact that the disk may contain
remaining data sectors that have not been mapped by the
windows but are nevertheless suitable for use. According to
various aspects of the subject technology, a method 1s pro-
vided for recording defects on a hard drive such that more
entries may be recorded in the defect log to allow a greater
portion of the remaining data sectors to be salvaged for use.
Method 100, as 1llustrated 1n FIG. 1, 1s an example of such a
method.

According to step S102 of method 100, a plurality of pri-
mary windows 1s mapped to cover defects on a disk of a hard
drive and their surrounding data sectors. Each primary win-
dow contains a respective plurality of data sectors on the disk
and at least one defect. In some aspects, the plurality of
primary windows 1s defined based on a first set of parameters.
The first set of parameters may specily a size for each primary
window, wherein the size of each primary window 1s 1denti-
fied by a number of tracks and a number of wedges of the disk
covered by each primary window. In some aspects, all of the
primary windows have the same size as one another. Accord-
ing to step S104, the locations of these primary windows are
recorded 1n a defect log stored on the disk.

FIG. 2A 1llustrates a plurality of data sectors 20 on a disk of
a hard drive, wherein each data sector 20 1s 1dentified by a
corresponding track number and a corresponding wedge
number. FIG. 2A also illustrates an example of primary win-
dow 26 mapping defect 22, in accordance with various
aspects of the subject technology. Although primary window
26 1s 1llustrated as a rectangle, primary window 26 may be 1n
the form of other suitable shapes such as an L-shape, a
T-shape, a U-shape, or combinations thereof. Although the
plurality of data sectors 20 are illustrated from tracks 1
through 10 and from wedges 1 through 10, 1t 1s understood
that other suitable ranges for the tracks and/or wedges may be
used. As an example, the location of primary window 26 may
be recorded 1n a defect log in the following manner:
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Track Wedge Start Wedge Stop
3 5 7
4 5 7
5 5 7
6 5 7
7 5 7

Thus, the location of primary window 26 1s recorded 1n the
defect log using five entries, with each entry corresponding to
a different track.

Referring to steps S106 and S108 of FIG. 1, 11 all of the
locations of the primary windows are recorded in the defect
log (e.g., all the defects detected on the disk have been
scanned and recorded), then a pass indicator 1s generated,
which indicates that the disk 1s suitable for use. If at least one
location of a primary window 1s not yet recorded and the
capacity of the defect log 1s not full, then the location of
another primary window 1s recorded 1n the defect log, accord-
ing to steps S104, S106, and S110. In some aspects, the
capacity of the defect log 1s considered not full 11 the defect
log can support the recording of the location of another win-
dow. In some aspects, the capacity of the defect log 1s con-
sidered full 1f the defect log cannot support the recording of
the location of another window.

If recording the locations of the primary windows has
failed (e.g., at least one location of a primary window 1s not
yet recorded and the capacity of the defect log 1s full), the disk
of the hard drive 1s not automatically designated as a failure.
This 1s because the disk may contain remaining data sectors
that have not been mapped by the primary windows but are
nevertheless suitable for use. Thus, a plurality of secondary
windows 1s used instead of the primary windows to map the
defects on the disk and their surrounding data sectors, accord-
ing to steps S106, S110, and S112. According to certain
aspects, by mapping the plurality of secondary windows,
more entries may be recorded in the defect log compared to
the primary windows to allow a greater portion of the remain-
ing data sectors to be salvaged for use.

According to various aspects of the subject technology,
cach secondary window contains a respective plurality of data
sectors containing at least one defect, and the plurality of
secondary windows 1s defined based on a second set of
parameters that specily a size of each secondary window. In
some aspects, all of the secondary windows have the same
s1ize as one another. In some aspects, the number of data
sectors contained 1n each of the plurality of primary windows
1s different from the number of data sectors contained 1n each
of the plurality of secondary windows. In some aspects, the
plurality of secondary windows may cover less tracks than the
plurality of primary windows and/or the plurality of second-
ary windows may cover more wedges per secondary window
than the plurality of primary windows covers per primary
window. Thus, less entries may be recorded in the defect log
when mapping the defects with the secondary windows as
compared to mapping the defects with the primary windows.
According to step S114, the locations of the secondary win-
dows are recorded in the defectlog stored on the disk. In some
aspects, recording the location of each secondary window
comprises overwriting at least one recorded location of a
primary window in the defect log of the disk.

For purposes of illustration, assume that the recording of
the location of primary window 26 of FIG. 2A has failed
because the location of primary window 26 1s not yet recorded
but the defect log only has three remaining entries (while
recording the location of primary window 26 would use five
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entries ). According to various aspects of the subject technol-
0gy, a secondary window may be used to map detfect 22 such
that the location of the secondary window may be recorded in
the defect log. FIG. 2B illustrates an example of secondary
window 28 used to map defect 22, 1n accordance with various
aspects of the subject technology. Secondary window 28 1s
s1zed such that 1t covers less tracks than primary window 26.
Although secondary window 28 1s illustrated as a rectangle,
secondary window 28 may be 1n the form of other suitable
shapes such as an L-shape, a T-shape, a U-shape, or combi-
nations thereot. The location of secondary window 28 may be
recorded 1n the defect log 1n the following manner:

Track Wedge Start Wedge Stop
4 5 7
5 5 7
6 5 7

Because secondary window 28 only covers three entries, the
location of secondary window 28 may be recorded in the
defect log while the location of primary window 26 cannot.
Although only a single primary window and a single second-
ary window 1s shown 1 FIGS. 2A and 2B, a plurality of
secondary windows may be used instead of a plurality of
primary windows to map defects on the disk of a hard drive.
According to certain aspects, 1f the plurality of secondary
windows covers less tracks than the plurality of primary win-
dows, then more entries may be recorded 1n the defect log
using the secondary windows than with using the primary
windows.

Referring to steps S116 and S118, if all of the locations of
the secondary windows are recorded in the defect log (e.g., all
the defects detected on the disk have been scanned and
recorded), then the pass indicator 1s generated, which indi-
cates that the disk 1s suitable for use. If at least one location of
a secondary window 1s not yet recorded and the capacity of
the defect log 1s not full, then the location of another second-
ary window 1s recorded in the defect log, according to steps

S114, S116, and S118.

I1, on the other hand, recording the locations of the second-
ary windows has failed (e.g., at least one location of a sec-
ondary window 1s not yet recorded and the capacity of the

defect log 1s full), then a failure indicator may be generated
according to steps S116, S118, and S120. The failure indica-
tor may indicate that the disk 1s not suitable for use. In this

situation, the defect log 1s full despite the fact that secondary
windows are used to record the locations of the defects on the
disk of the hard drive. Such a situation may indicate that the
disk contains too many defects for the disk to be considered
suitable for use, and thus the failure indicator generated 1s
appropriate.

FIGS. 3A and 3B illustrate an example of mapping defects
30q and 3056 using primary windows 32q and 3256 compared
to mapping defects 30q and 306 using secondary window 34,
in accordance with various aspects of the subject technology.
As shown 1 FIG. 3A, primary window 32a 1s used to map
defect 30a, while a separate primary window 325 1s used to
map defect 305. The location of primary window 32a may be
recorded in a defect log 1n the following manner:
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Track Wedge Start Wedge Stop
4 1 3
5 1 3
6 1 3

The location of primary window 325 may be recorded in
the defect log 1n the following manner:

Track Wedge Start Wedge Stop
4 7 9
5 7 9
6 7 9

Thus, the locations of primary windows 32a and 324 are
recorded 1n the defect log using a total of s1x entries, with each
entry corresponding to a different track per window. In con-
trast, as shown in FIG. 3B, a single secondary window 34 1s
used to map both defects 30a and 305. The location of sec-
ondary window 34 may be recorded 1n the defect log in the
following manner:

Track Wedge Start Wedge Stop
4 1 10
5 1 10
6 1 10

Thus, the location of secondary window 34 1s recorded in
the defect log using only three entries compared to the six
entries used by primary windows 32a and 32b6. Although
secondary window 34 covers more wedges than the primary
windows 32a and 3254 cover, less entries are used to record the
location of secondary window 34 compared to recording the
locations of primary windows 32a and 3254. Thus, according
to certain aspects, while primary windows 32a and 3256 con-
tain less data sectors than secondary window 34, the savings
of an additional three entries in the defect log may allow more
data sectors to be salvaged when using secondary window 34.

FIGS. 4A and 4B 1llustrate an example of mapping defects
36a and 36 using primary windows 38a and 385 compared
to mapping defects 36a and 36 using secondary window 40,
in accordance with various aspects of the subject technology.
As shown 1n FIG. 4A, primary window 38a 1s used to map
defect 36a, while a separate primary window 385 1s used to
map detfect 36b. The location of primary window 38a may be
recorded in a defect log 1n the following manner:

Track Wedge Start Wedge Stop

o0 -1 O\ L
h Lt Lh e

The location of primary window 385 may be recorded in
the defect log 1n the following manner:
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Track Wedge Start Wedge Stop
3 6 0
4 6 0
5 6 0
6 6 0
7 6 0

Thus, the locations of primary windows 38a and 385 are
recorded 1n the defect log using a total of ten entries, with each
entry corresponding to a different track per window. In con-
trast, as shown 1n FIG. 4B, a single secondary window 40 1s
used to map both defects 36a and 36b. The location of sec-
ondary window 40 may be recorded 1n the defect log 1n the
following manner:

Track Wedge Start Wedge Stop
4 2 9
5 2 9
6 2 9
7 2 9

Thus, the location of secondary window 40 1s recorded 1n
the defect log using only four entries compared to the ten
entries used by primary windows 38a and 38b. Secondary
window 40 covers less tracks than the primary windows 38a
and 38b. Furthermore, although secondary window 40 covers
more wedges than each of primary windows 38a and 385,
secondary window 40 covers less wedges than primary win-
dows 38a and 386 combined. Thus, secondary window 40
contains less data sectors than primary windows 38a and 385
contain, and also use less entries when recorded in the defect
log.

FIG. 5 1s a block diagram 1llustrating components of con-
troller 500, 1n accordance with various aspects of the subject
technology. Controller 500 comprises processor module 504,
storage module 510, input/output (I/O) module 508, memory
module 506, and bus 502. Bus 502 may be any suitable
communication mechanism for communicating information.
Processor module 504, storage module 510, I/O module 508,
and memory module 506 are coupled with bus 502 for com-
municating information between any of the modules of con-
troller 500 and/or information between any module of con-
troller 500 and a device external to controller 500. For
example, mformation communicated between any of the
modules of controller 500 may include instructions and/or
data. In some aspects, bus 502 may be a universal serial bus.
In some aspects, bus 502 may provide Ethernet connectivity.

In some aspects, processor module 504 may comprise one
Or more processors, where each processor may perform dii-
ferent functions or execute different instructions and/or pro-
cesses. For example, one or more processors may execute
instructions for recording defects on a hard drive as described
herein (e.g., method 100), and one or more processors may
execute instructions for input/output functions.

Memory module 506 may be random access memory
(“RAM”) or other dynamic storage devices for storing infor-
mation and instructions to be executed by processor module
504. Memory module 506 may also be used for storing tem-
porary variables or other intermediate information during
execution of 1nstructions by processor 304. In some aspects,
memory module 506 may comprise battery-powered static
RAM, which stores information without requiring power to
maintain the stored information. Storage module 510 may be
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a magnetic disk or optical disk and may also store information
and mstructions. In some aspects, storage module 510 may
comprise hard disk storage or electronic memory storage
(e.g., flash memory). In some aspects, memory module 506
and storage module 510 are both a machine-readable
medium.

Controller 500 1s coupled via I/O module 508 to a user
interface for providing information to and receiving informa-
tion from an operator implementing method 100 (e.g., to test
a hard drive during 1ts manufacture). For example, the user
interface may be a cathode ray tube (“CR1”") or LCD monitor
for displaying information to an operator. The user interface
may also include, for example, a keyboard or a mouse
coupled to controller 500 via I/O module 508 for communi-
cating information and command selections to processor
module 504.

According to various aspects ol the subject disclosure,
methods described herein are executed by controller 500.
Specifically, processor module 504 executes one or more
sequences of mstructions contained 1n memory module 506
and/or storage module 510. In one example, instructions may
be read into memory module 506 from another machine-
readable medium, such as storage module 510. In another
example, mstructions may be read directly into memory mod-
ule 506 from I/O module 508, for example from an operator
implementing method 100 via the user interface. Execution of
the sequences of instructions contained 1n memory module
506 and/or storage module 510 causes processor module 504
to perform methods to record defects on hard drives (e.g.,
method 100). For example, a computational algorithm for
recording defects on a hard drive may be stored in memory
module 506 and/or storage module 510 as one or more
sequences of mstructions. Information such as the location of
cach primary window and/or secondary window, the {irst set
of parameters, the size of each primary window, the second
set of parameters, the size of each secondary window, the
capacity of the defect log, the pass indicator, and/or the fail
indicator may be communicated from processor module 504
to memory module 506 and/or storage module 510 via bus
502 for storage. In some aspects, the information may be
communicated from processor module 504, memory module
506, and/or storage module 510 to I/O module 508 via bus
502. The mnformation may then be communicated from 1/0
module 508 to an operator implementing method 100 via the
user interface.

One or more processors 1n a multi-processing arrangement
may also be employed to execute the sequences of mstruc-
tions contained 1n memory module 506 and/or storage mod-
ule 510. In some aspects, hard-wired circuitry may be used in
place of or 1n combination with software instructions to
implement various aspects of the subject disclosure. Thus,
aspects of the subject disclosure are not limited to any specific
combination of hardware circuitry and software.

The term “machine-readable medium,” or “computer-
readable medium,” as used herein, refers to any medium that
participates in providing instructions to processor module
504 for execution. Such a medium may take many forms,
including, but not limited to, non-volatile media, volatile
media, and transmission media. Non-volatile media include,
for example, optical or magnetic disks, such as storage mod-
ule 510. Volatile media include dynamic memory, such as
memory module 506. Common forms of machine-readable
media or computer-readable media include, for example,
floppy disk, a flexible disk, hard disk, magnetic tape, any
other magnetic medium, a CD-ROM, DVD, any other optical
medium, punch cards, paper tape, any other physical medi-
ums with patterns of holes, a RAM, a PROM, an EPROM, a
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8

FLASH EPROM, any other memory chip or cartridge, or any
other medium from which a processor can read.

The foregoing description 1s provided to enable a person
skilled 1n the art to practice the various configurations
described herein. While the subject technology has been par-
ticularly described with reference to the various figures and
configurations, it should be understood that these are for
illustration purposes only and should not be taken as limiting
the scope of the subject technology.

There may be many other ways to implement the subject
technology. Various functions and elements described herein
may be partitioned differently from those shown without
departing from the scope of the subject technology. Various
modifications to these configurations will be readily apparent
to those skilled in the art, and generic principles defined
herein may be applied to other configurations. Thus, many
changes and modifications may be made to the subject tech-
nology, by one having ordinary skill in the art, without depart-
ing from the scope of the subject technology.

It 1s understood that the specific order or hierarchy of steps
in the processes disclosed i1s an 1illustration of exemplary
approaches. Based upon design preferences, 1t 1s understood
that the specific order or hierarchy of steps in the processes
may be rearranged. Some of the steps may be performed
simultaneously. The accompanying method claims present
clements of the various steps 1n a sample order, and are not
meant to be limited to the specific order or hierarchy pre-
sented.

A phrase such as an “aspect” does not imply that such
aspect 1s essential to the subject technology or that such
aspect applies to all configurations of the subject technology.
A disclosure relating to an aspect may apply to all configu-
rations, or one or more configurations. A phrase such as an
aspect may refer to one or more aspects and vice versa. A
phrase such as an “embodiment” does not imply that such
embodiment 1s essential to the subject technology or that such
embodiment applies to all configurations of the subject tech-
nology. A disclosure relating to an embodiment may apply to
all embodiments, or one or more embodiments. A phrase such
an embodiment may refer to one or more embodiments and
viCe versa.

Furthermore, to the extent that the term “include,” “have.”
or the like 1s used 1n the description or the claims, such term
1s intended to be inclusive 1n a manner similar to the term
“comprise’” as “comprise” 1s interpreted when employed as a
transitional word 1n a claim.

The word “exemplary” 1s used herein to mean “serving as
an example, instance, or illustration.” Any embodiment
described herein as “exemplary” 1s not necessarily to be con-
strued as preferred or advantageous over other embodiments.

A reference to an element 1n the singular 1s not intended to
mean “one and only one” unless specifically stated, but rather
“one or more.” The term *“‘some” refers to one or more. All
structural and functional equivalents to the elements of the
various configurations described throughout this disclosure
that are known or later come to be known to those of ordinary
skill in the art are expressly incorporated herein by reference
and mntended to be encompassed by the subject technology.
Moreover, nothing disclosed herein 1s intended to be dedi-
cated to the public regardless of whether such disclosure 1s
explicitly recited in the above description.

What 1s claimed 1s:
1. A method for recording defects on a hard drive, the
method comprising:
mapping a plurality of primary windows, each primary
window containing a respective plurality of data sectors
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on a disk of a hard drive, each of the respective plurality
of data sectors containing at least one defect;

recording locations for individual primary windows of the

plurality of primary windows 1n a defect log of the disk
until a location for each primary window of the plurality
of primary windows has been recorded in the defect log
or until a capacity of the defect log 1s full;

mapping a plurality of secondary windows 11 the capacity

of the defect log 1s full and at least one location of a
primary window of the plurality of primary windows 1s
not yet recorded 1n the defect log, each secondary win-
dow containing a respective plurality of data sectors
containing at least one defect, wherein the number of
data sectors contained 1n each of the plurality of primary
windows 1s different from the number of data sectors
contained in each of the plurality of secondary windows;
and

recording locations for individual secondary windows of

the plurality of secondary windows in the defect log of
the disk.

2. The method of claim 1, wherein the plurality of primary
windows 1s defined based on a first set of parameters, the first
set of parameters specitying a size of each primary window of
the plurality of primary windows, the size of each primary
window 1dentified by a number of tracks and a number of
wedges of the disk.

3. The method of claim 2, wherein all of the primary
windows of the plurality of primary windows have the same
s1ze as one another.

4. The method of claim 2, wherein the plurality of second-
ary windows 1s defined based on a second set of parameters,
the second set of parameters specitying a size ol each sec-
ondary window of the plurality of secondary windows, the
s1ze ol each secondary window identified by a number of
tracks and a number of wedges of the disk.

5. The method of claim 4, wherein all of the secondary
windows ol the plurality of secondary windows have the same
s1ze as one another.

6. The method of claim 4, wherein the plurality of second-
ary windows covers less tracks than the plurality of primary
windows and/or the plurality of secondary windows covers
more wedges per secondary window than the plurality of
primary windows covers per primary window.

7. The method of claim 4, wherein the plurality of second-
ary windows covers less tracks than the plurality of primary
windows.

8. The method of claim 4, wherein the plurality of second-
ary windows covers more wedges per secondary window than
the plurality of primary windows covers per primary window.

9. The method of claim 1, further comprising generating a
failure idicator 1f recording the location of each secondary
window fails.

10. The method of claim 9, wherein recording the location
of each secondary window fails 1f a capacity of the defect log
1s Tull and at least one location of a secondary window of the
plurality of secondary windows 1s not yet recorded in the
defect log.

11. The method of claim 1, wherein recording the location
of each secondary window comprises overwriting at least one
recorded location of a primary window 1n the defect log of the
disk.

12. A machine-readable non-transitory medium encoded
with executable 1nstructions for recording defects on a hard
drive, the mstructions comprising code for:

mapping a plurality of primary windows, each primary

window containing a respective plurality of data sectors
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on a disk of a hard drive, each of the respective plurality
of data sectors containing at least one defect;

recording locations for individual primary windows of the

plurality of primary windows 1n a defect log of the disk
until a location for each primary window of the plurality
of primary windows has been recorded 1n the defect log
or until a capacity of the defect log 1s full;

mapping a plurality of secondary windows 1f the capacity

of the defect log 1s full and at least one location of a
primary window of the plurality of primary windows 1s
not yet recorded 1n the defect log, each secondary win-
dow containing a respective plurality of data sectors
containing at least one defect, wherein the number of
data sectors contained 1n each of the plurality of primary
windows 1s different from the number of data sectors
contained 1n each of the plurality of secondary windows;
and

recording locations for individual secondary windows of

the plurality of secondary windows in the defect log of
the disk.

13. The machine-readable non-transitory medium of claim
12, turther comprising generating a failure indicator 1f record-
ing the location of each secondary window {fails.

14. The machine-readable non-transitory medium of claim
13, wherein recording the location of each secondary window
fails 1f a capacity of the detect log 1s full and at least one
location of a secondary window of the plurality of secondary
windows 1s not yet recorded 1n the defect log.

15. A controller for recording defects on a hard drive, the
controller comprising:

a memory module containing executable 1nstructions; and

a processor configured to execute the instructions to per-

form a method for:
mapping a plurality of primary windows, each primary
window containing a respective plurality of data sec-
tors on a disk of a hard drive, each of the respective
plurality of data sectors containing at least one defect;
recording locations for individual primary windows of
the plurality of primary windows 1n a defect log of the
disk until a location for each primary window of the
plurality of primary windows has been recorded in the
defect log or until a capacity of the defect log 1s tull;
mapping a plurality of secondary windows if the capacity
of the defect log 1s full and at least one location of a
primary window of the plurality of primary windows 1s
not yet recorded 1n the defect log, each secondary win-
dow containing a respective plurality of data sectors
containing at least one defect, wherein the number of
data sectors contained 1n each of the plurality of primary
windows 1s different from the number of data sectors
contained in each of the plurality of secondary windows;
and
recording locations for individual secondary windows of
the plurality of secondary windows 1n the defect log of
the disk.

16. The controller of claim 15, further comprising gener-
ating a failure indicator 1t recording the location of each
secondary window fails.

17. The controller of claim 16, wherein recording the loca-
tion of each secondary window fails if a capacity of the defect
log 1s full and at least one location of a secondary window of
the plurality of secondary windows 1s not yet recorded in the
defect log.
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